resulting from the statistical analysis of a number of psychological tests. Those working in this field state that the â€oe¿ isolation of three main dimensions neuroticism, psychoticism, extraversionâ€"may be said to have been accom plished at a reasonably high level of confidenceâ€• (Eysenck, 1952, p. 293) . It has been stated also that these dimensions are relatively independent of one another and all independent of intelligence. In developing the dimensional picture of personality, tests which discriminated between a group of neurotic patients and a group of normals were found to inter-correlate positively and to generate a factor of neuroticism. Similarly tests were developed which dis tinguished between psychotic patients and normals, and between extraverts and introverts. To the writers' knowledge however there is no study available which applies the tests for all four dimensions to the same group of people. The four orthogonal dimensions should be identifiable, and would confirm the dimensional theory.
At Banstead Hospital we have been developing various methods of assessing schizophrenic patients, and have described the use of various rating scales and standard interviews. In one research project we had the opportunity to assess the value of the dimensional approach described above, in a group of schizo phrenic patients. We hoped to discover if the four dimensions described could be isolated in our patients and if, when isolated, they could be related to clinical findings or prognosis. The first aim of this paper is therefore the test of the four dimensional theory.
Secondly, the degree to which a test will discriminate between psychiatric and normal groups depends as much upon the groups as on the test itself. As the psychiatric groups, particularly the psychotic ones, in these studies were generally less severely disturbed than is usually found in mental hospitals, the question of how mental hospital patients would perform on the various tests is of obvious importance. The second aim of this paper is to provide data for these comparisons.
Thirdly, we have shown elsewhere (Baker, Game and Thorpe, 1957 ) that schizophrenic patients, after three months' physical treatment, show marked improvement in behaviour and loss of their schizophrenic symptoms. It would therefore be instructive to determine the changes (if any) in the dimensional positions of these patients after such treatment. In this connection we may 802 DIMENSIONALTHEORY APPLIED TO SCHIZOPHRENIC PATIENTS [July draw attention to the work of Petrie (1952) who demonstrated that neurotic patients after leucotomy showed a decrease in neuroticism together with an increase in extraversion, and a decrease in intelligence. These findings were confirmation of three separate hypotheses, and the investigation followed the lines of the hypothetico-deductive method. In our case, however, we have not found it easy to predict the dimensional outcome following treatment and have had to resort to the null hypothesis for each dimension, that is, we have tested, for each dimension, the hypothesis that no significant change would appear after treatment.
Finally, we can investigate the prognostic value of the dimensional positions occupied by our patients before treatment was started. An investigation along these lines was carried out in 1955 by Keehn using psychotic patients and the single dimension of psychoticism.
Keehn concluded that â€oe¿ no consistent relationship between pre-treatment scores and degree of recovery was found; on half the (jsychoticism) tests the recovered group were less psychotic than the non-recovered group and on the other half more soâ€•(idem, p. 877). In the present study, all four dimensions are included.
METHOD (a) SUBJECTS
Thirty-five female patients were included in the study. All were: 
(b) TESTS
The following tests were given individually by one of the authors (J.G.T.). The scoring units are given in parentheses. Detailed descriptions of all these tests have been given elsewhere (Eysenck, 1947 (Eysenck, , 1952 . The tests were given in the ward clinic and most of the patients completed them all in about two hours. There was no break during testing.
None of the patients had been given any drugs on the day of testing.
(c) TREATMENT AND RETESTING
When testing was completed, the patients were given one of three courses of physical treatmentâ€"20 electric convulsions, 30 insulin comas, or 8 weeks' treatment with chlorpromazine, based on a random selection procedure (Baker, Game and Thorpe, 1957) . One week after completion of treatment all patients were retested on all the tests. They were also seen by one of us (A.A.B.) who decided whether they could be discharged home, or whether further treatment was necessary.
RESULTS
We will first of all consider the inter-correlations of the above tests. Table I gives the tetrachoric correlations between the scores obtained both before and after treatment, and in future Tables each test will be represented by the number given to it here.
The mean scores in all the tests have been adjusted so that higher scores represent more intelligence, more neuroticism, more psychoticism and more Table II shows the average of these correlations for both within and between the dimensions for the pre-and post-treatment scores separately. The factorial picture is given in Table Ill which shows the loadings on the four centroid factors which were extracted from the pre-treatment correlation matrix given in Table I . The fourth factor residuals appear in Table IV . ,.â€˜. Lastly, the pre-treatment scores of two groups of patients are compared.
The two groups are made up of those of the thirty-five patients who were able to be discharged following treatment and who have not since relapsed to hospital either as out-patients or in-patients, and those who needed further treatment and/or have since relapsed. These scores are given in Table VIII together with the statistical significance of the differences in means. 
DIsCUssION OF RESULTS (i) The Existence of the Personality Dimensions
As the mean scores in all the tests were adjusted to measure more intelligence, more neuroticism, more psychoticism and more introversion, and as Eysenck claims that these dimensions have independent reality, it follows that the correlations between the tests, both before and after treatment, should show the following pattern (Fig. I) If we compare our actual findings in Table II with this, we find that our expectation is not borne out. The pre-treatment matrix shows average cor relations between the various groups of tests which are in some cases higher than the average correlations within some of the groups. This suggests that the existence of the four independent dimensions is at least in some doubt. The same conclusion is suggested by the pattern of correlations formed by the S 10 DIMENSIONALTHEORY APPLIED TO SCHIZOPHRENICPATIENTS [July scores after treatment, also shown in Table II . Although the intelligence tests now show a clear-cut cluster with an average inter-correlation of over 5, it will be seen that the average for the neuroticism cluster has dropped from + . 26 to a negative value, which does little to support the concept whose label it bears. Again, there are numerous instances of the correlations between the dimensions being greater than those within the dimensions. The possibility exists, of course, that the dimensions can be isolated from these data if departure from strict orthogonality is permitted. In order to test this possibility, the pre-treatment correlation matrix was factored by the centroid method, and four factors were extracted. The factor solution appears in Table III . An attempt to reach simple structure was made by the method of extended vectors, and Landahl projections, The table of projections on the Landahl axes (Table V) is given for those readers requiring the diagrams for plotting these projections. A study of these diagrams indicated quite clearly that no unique simple structure solution could be achieved. The post-treatment matrix was treated in the same way with the same result. We may therefore conclude that our data lend no support to the four dimensional theory. We can find no evidence supporting the existence of these four dimensions even if we disregard the claim for orthogonality. This con clusion must not be considered definitiveâ€"there are too many shortcomings in the present data for that, among them the nature and size of our sample, and our use of an initial correlation coefficient which is comparatively easily calculated, though some accuracy has inevitably been sacrificed. The present study has shown the need for a similar study, testing all four dimensions on the same group of subjects, with a better selection of tests for the various dimensions than we, with our limited laboratory equipment, have been able to achieve.
(ii) The Scores of Schizophrenic Patients
We come now to our second problemâ€"that of comparing the scores of our own schizophrenic patients with those of the schizophrenic and other patients reported by Eysenck, though the main comparisons will, of course, be between the schizophrenic groups. The scores are given in Table VI. First of all, however, we should point out that the five groups concerned in the Table have not been equated on sex, age, and intelligence, which would seem to be an important requirement before these comparisons are made. Fortunately, however, as Eysenck points out, correlations of most of these tests with age, sex, and I.Q., are known from previous work to be small or non-existent. The main comparison between the two schizophrenic groups in this Table is facilitated by equality in the ages of these two groups (present studyâ€"mean ageâ€"29 years ; Eysenck's studyâ€"mean ageâ€"28 years) and approximate equality in I.Q. @resent studyâ€"mean I.Q. =94 ; Eysenck's study â€"¿ mean I.Q. =â€oeslightlybelow averageâ€•). There remains a sex difference (present studyâ€"all female; Eysenck's study 50 per cent. male, 50 per cent. female). It is not considered, for the above reason, that this difference will appreciably affect the results. On the psychoticism battery, our patients are more psychotic on the tests of drawing circles and squares, on waves, and on tapping, whereas they are less psychotic on the tests of distance measurement, writing â€oe¿ yearâ€•, and drawing a half-crown. Only one of these differences is statistically significant, which would suggest that the two groups are not differentiated in respect of this dimension.
1958] BY J. G. THORPE AND A. A. BAKER 811
With regard to the other tests in the battery, our patients show significantly less persistence, and probably more static ataxia. Although these findings are too few to enable a definitive conclusion to be drawn, they are at least suggestive that the two groups of schizophrenics occupy different dimensional positions, but not with regard to psychoticism.
Table VI also brings out quite clearly that there are very marked differences between Eysenck's two â€oe¿ normalâ€• groups on the majority of these tests and we must, therefore, be extremely careful in dealing with the difficult problem of selecting normal controls.
In conclusion of this section of our discussion, the evidence does not suggest that schizophrenic patients who find themselves in mental hospitals are any more psychotic than those in the teaching hospital, though they may occupy different positions on the other dimensions.
(iii) Changes after Treatment
The relevant data are given in With regard to the psychoticism battery alone, the â€oe¿ recoveredâ€• group were more psychotic on admission on the tests of writing â€oe¿ yearâ€•, three squares and waves. The â€oe¿ failedâ€• group were more psychotic on admission on the tests of distance measurement, circles, tapping, and drawing a half-crown. There would therefore appear to be no relationship between psychoticism and prognosis.
With regard to the Neuroticism battery alone, the â€oe¿ failedâ€• group had higher scores before treatment on all five measures of neuroticism. This is suggestive that response to physical treatment is better the higher the degree of neuroticism. It is not possible to test this finding statistically as the tests are not independent.
DIMENSIONAL THEORY APPLIED TO SCHIZOPHRENIC PATIENTS
There is no apparent relationship between introversion or intelligence and prognosis. @ CONCLUSIONS We may conclude that our study provides no evidence for the existence of the personality dimensions, though these conclusions are by no means definitive. In this connection we should bear in mind that we have utilized schizophrenic patients only. We are further restricted by our choice of tests for the various personality dimensions, and our choice had to fall upon those tests requiring simple apparatus. What our results would have been if we had.
been in possession of such items of equipment as a conditioning laboratory, psychogalvanometers, pursuitmeters, and high fidelity tape recorders, it is difficult to say, but the need for such a study would appear to have been demonstrated.
Our data provide no evidence that acute schizophrenic patients occupy a different position on the so-called psychoticism dimension from the schizo phrenic patients at the teaching hospital. There is slight evidence pointing towards differences on the other dimensions of neuroticism and introversion extraversion, and marked differences between the two normal groups have been noted. With regard to the changes following treatment, our patients changed in the direction of having more intelligence (or being able to apply themselves better to the tests) though their speed was not affected significantly. They scored significantly less on the tests of Neuroticism, but showed no significant changes in respect of Introversion and Psychoticism. Finally, from the point of view of response to physical treatment, the Leg Persistence test shows the smallest amount of misclassification between the groups of successfully and unsuccessfully treated patients. Using a cut-off point of 40 seconds, only six out of twenty-four patients were mis-classified in this respect. This finding would require further corroboration before being considered for practical application. There appears to be no relationship between degree of psychoticism before treatment and prognosis, between intelligence and prognosis, or between introversion and prognosis, although a good prognosis does seem to be related to degree of neuroticism.
SUMMARY
The analysis of the test scores of thirty-five schizophrenic patients provides no evidence for the independent existence of the peÃ §sonality dimensions isolated by Eysenck. The psycho ticism scores of these patients appears to bear no relationship either to the clinical state or to prognosis, the main change following treatment being a decrease in the neuroticism measures.
